Introduction: Nardostachys jatamansi DC. is an important ayurvedic plant. The root and rhizome contain active compounds with carminative, sedative, antispasmodic and tranquilizing properties. It is also used as an insect repellent. Essential oil from the drug shows antimicrobial activity against a number of microorganisms. Method: The present study comprises microscopic and macroscopic studies, phyto-chemical, physic-chemical, fluorescence, HPTLC analysis and microbial load estimation of the rhizome. Conclusion: Different extracts showed difference in presence of phyto-chemical constituents and physicochemical properties but chromatographic studies showed that all extracts contained valtrate. The study will provide referential information for the correct identification of the crude drug and establish pharmacopeial standards.
INTRODUCTION
Nardostachy jatamansi DC. belongs to Valerianaceae family and is also known as Valeriana jatamansi. It is distributed in Alpine Himalayas at an altitude of 3000-5000 m. [1] It is supposed to possess stimulant and antispasmodic properties. It is used in the treatment of epilepsy, hysteria, convulsive ailments, palpitations of the heart, diseases of the eye, itch, boils, swellings, diseases of the head, hiccough, etc. [2] Other use includes ailments of the hair. The roots are also used for improving the complexion, increasing the luster of the eye and promoting the growth and increasing the blackness of the hair. [3] Jatamansi consists of dried rhizome of Nardostachy jatamansi DC. It has been used in herbal combinations with other herbs to evaluate depressant activity. [4] According to ayurveda, the roots and rhizome of Nardostachy jatamansi DC. have various effects on 'doshas'. The plant is Vatashamak by snigdha; pittashamak by sheeta, tikta, kashaya, madhur, kaphashamak by tikta and tikshna. Ultimately it is tridoshashamak but especially kapha-pittanashak been clinically employed for their anti-ischemic, antioxidant, anticonvulsant, and neuroprotective activities. Nardostachy jatamansi DC. also works as a memory enhancer. Furthermore, it also reversed aging-induced amnesia due to natural aging of mice. Rhizome of Nardostachy jatamansi DC. is proved to be a useful memory restorative agent in the treatment of dementia seen in elderly persons. [5] The plant has been used as ethno medicine, perfume as incense and in modern medicine. [6] The roots of the plant contain essential oil, rich in sesquiterpenes and coumarins. Jatamansone or valeranone is the principal sesquiterpene. Other sesquiterpenes include nardostachone, dihydrojatamansin, jatamansinol, jatamansic acid, jatamansinone, jatamansinol, oroseolol, oroselone, seselin, valeranal, nardostachyin, nardosinone, spirojatamol, jatamol A and B, calarenol, seychellene, seychelane, coumarin: jatamansin or xanthogalin. A new sesquiterpene acid, nardin and new pyranocoumarin: 2, 2-dimethyl-3-methoxy-3, 4-dihydropyranocoumarin have been reported. Actinidine, an alkaloid has been reported. [7] According to the World Health Organization, the macroscopic and microscopic description of a medicinal plant is the first step towards establishing the identity and the degree of purity of such materials and should be carried out before any tests are undertaken. [8] The present study is an attempt to establish macroscopic and microscopic characteristics of a Nardostachy jatamansi DC. So as to standardize the rhizome and also to accomplish an analytical characterization of four extracts of Nardostachys jatamansi DC. by pharmacognostic and phytochemical analysis. The monograph of the plant thus prepared, is according to the WHO guidelines. These guidelines enable one to identify, authenticate, detect adulterants and standardize the plant material. [9] MATERIAL AND METHOD Dried rhizome was procured from local market in Mumbai. It was identified and authenticated at of SVKM'S Mithibai College, Vile Parle (WEST) Mumbai. Rhizomes were powdered using a mixer grinder and packed in air tight container. Dried rhizome was used for microscopic and macroscopic studies and rhizome powder was used for Phyto-chemical, Physicochemical, Fluorescence and HPTLC Analysis. The Microbial load was also determined using standard method.
Pharmacognostical evaluations were carried out taking free hand sections. The section of rhizome were cleared with chloral hydrate solution & then stained with Phloroglucinol and HCl and mounted in glycerin. These sections of the rhizome specimens were examined microscopically. Photomicrographs of these sections were recorded with MOTIC photomicroscope provided with MOTIC IMAGE PLUS 2.0 software.
Phytochemical analysis
The powdered rhizome was subjected to phytochemical screening for qualitative detection of phytoconstituents. From dried and coarsely powdered rhizomes extracts were prepared using methanol and hexane as solvent separately. Hot extraction was carried out in a soxhlet apparatus taking rhizome powder and solvent in ratio 1:6. The powder was extracted for 10-12 hrs. The cold extract of powdered rhizome was prepared by taking the solvent and powder in a conical flask and subjected to continuous agitation for 12 hrs on a shaker set at 250 rpm at the room temperature (25°C±2). Extracts were Filtered and evaporated to dryness and the residues were weighed. The percentage yields were calculated in terms of initial air dried plant material used for extraction. The colours of these extracts were noted. The extracts as mentioned above, were subjected to various qualitative phytochemical tests as per standard procedure, [10] [11] for the identification of chemical constituents in the plant material.
Physicochemical analysis
Physicochemical properties such as the percentage of total ash, acid insoluble ash, water soluble ash, alcohol soluble and water soluble extractive values were determined as per the standard procedure. [12] Percentage of ash value is indicative of the purity of the drug and extractive values represent the presence of polar and non polar compounds.
Fluorescence analysis
Fluorescence study is an essential parameter for first line standardization of crude drug. The crude powder was subjected to these studies and the Fluorescence patterns were noted. The powdered materials were treated separately with different reagents and exposed to visible, ultraviolet light to study their Fluorescence behavior. [13] The colours obtained by application of different reagents at different wavelengths of radiation were recorded.
Determination of microorganisms
Medicinal plant materials carry a great number of bacteria and moulds, often originating from soil. A wide range of bacteria fungi form the naturally occurring microflora on herbs, aerobic spore forming bacteria also frequently predominate. [14] Current practices of harvesting, handling and production often cause additional contamination and growth of microflora. During the present study, exercise of determination of total viable count and detection of pathogens was performed as per WHO guideline on 'Quality Control methods for medical plant materials'. [15] 
HPTLC analysis
Chromatographic finger-printing of phytoconstituents can be used for the assessment of quality, consistency and stability of herbal extracts or products by comparison of the standardized fingerprint pattern. A fingerprint has a potential to determine authenticity and reliability of herbal drugs and formulations. [16] [17] For HPTLC analysis samples were prepared by reconstituting 10 mg dry extract in 10 ml of solvent used for extraction. Chromatographic separation of hot and cold, methanolic and hexane extracts of Nardostachy jatamansi DC. rhizome were performed on 10 cm × 10 cm aluminum -backed HPTLC plates precoated with 200 µm layers of silica gel 60GF254 (Merck, Darmstadt. Germany). Hot and cold, methanolic and hexane extracts (10 µL each) were applied on to HPTLC plate as 8 mm wide bands and 12 mm apart from middle of bands by spray -on technique along with the nitrogen gas supply for simultaneous drying of bands. A CAMAG, Automatic TLC sampler 4 (ATS4) was used for this application. A constant spot application rate of 10 µL/sec was used to create band. After the application of bands, the chromatogram was developed, at room temperature (28 ± 2°C), in CAMAG glass twintrough chamber 20 × 10 cm, previously saturated for 20 minutes with solvents pet ether: ethyl methyl ketone (8:2) (v/v) as a mobile phase. [18] The air-dried plates were directly viewed without derivatization in ultraviolet radiation. The chromatograms were scanned by densitometer at 254 nm with CAMAG TLC scanner and the Rf value was calculated with CAMAG win CATS planar chromatography manager software (version 1.4.2). The TLC plate was later derivatized with anisaldehyde sulphuric acid and heated at 105°C till bands developed. The developed plated were photo-documented at 254 nm and 366 nm.
RESULT

Macroscopic characteristics of rhizome
Dried rhizome is elongated, cylindrical in shape, 2.5-7.5 cm long and 1.5 cm thick, covered by bundles of fine brown fibers forming a network. These fibers are skeletons of sheathing leaf base, (Fig. 1) . Outer layer of the rhizome is dark grey or brown in color whereas inner layer is slight brown or yellow, odour is highly agreeable, aromatic, taste is acrid, slightly bitter and aromatic. Rhizomes break easily and internally they are reddish brown in color.
Microscopic character (Figs. 2-4)
Transverse section of rhizome is more or less circular in outline. Cork consists of outer most layers of irregular polygonal cells, filled with oil globules. Cortex is characterized by the presence of oleoresin cells. Phloem is in the form of patches of small cells. Cambium is distinct and continuous; xylem consists of vessels with pitted and scalariform thickenings. Tracheids are linear with scalariform thickenings, fibers are few in number. Medullary rays bi to multiserrate, not much prominent. Parenchymatous pith is present in the center. Starch grains abundantly present in groups.
Analysis of powdered drug (Figs. 5-7)
The powdered drug is light brown in colour, odour camphoraceous and the taste is bitter. It was cleared in chloral
Phyto-chemical analysis
Hot and cold methanolic extracts and hexane extracts were tested for different constituents; it reveals the presence of sugars, amino acids and tannins in both hot and cold methanolic extracts. Steroids were present in both hot and cold hexane extracts while alkaloids were found to be present in all four extracts.
Physico-chemical studies
The colour, consistency and percentage of extractive values for all four extracts were calculated. Hot methanolic extract (60-80°C) (dark brown, sticky mass, 5.63%), cold methanolic extract (brown, sticky mass, 1.33%), hot Hexane extract (40-60°C) (dark brown, sticky mass, 1.51%), cold hexane extract (greenish brown, sticky mass, 0.25%). Other physic-chemical characters are shown in (Table 1) 
Determination of microorganisms
As already reported, Nardostachy jatamansi DC. has antimicrobial property. [19] Hence to neutralize the microbial growth or inhibitory substance present in the sample, a medium containing lecithin (0.1%) and Tween 80 (0.7%) was used for assessing microbial load of samples.
The test is employed to determine mesophilic bacteria and fungi, which grow under aerobic conditions. This is known to be as Total Aerobic Plate Count (TAPC). The total aerobic plate count of Nardostachy jatamansi DC. rhizome powder was calculated under normal room temperature and in incubator at 37°C. No fungal propogules were observed in total fungal count ( Table 2 ). The rhizome was also found to be free from objectionable pathogens such as E .coli, Klebshiella, S.aureus, etc.
Fluorescence analysis of extract and drug powder
The fluorescence analysis of the powdered drug of Nardostachy jatamansi DC. in various solvents and chemical reagents was performed under normal and UV light.
The fluorescence was observed under UV long (365 nm) ( Table 3) .
Chromatographic Studies (Figs. 8-9) HPTLC fingerprinting of extracts were accomplished with identical conditions to match the standard valtrate by comparing band of valtrate with Rf at 0.51. [18] HPTLC Figure 8 . HPTLC profile of extracts of Nardostachy jatamansi DC. before derivatization. 
DISCUSSION
Medicinal Plant material is obtained from different heterogeneous sources which may bring variation in therapeutic values and phyto-chemistry. Different parameters are used to assess the purity standards and authentication. [20] A morphological examination which includes macroscopic and microscopic characterization is preliminary study to decide authenticity of drug. Physico-chemical analysis, phyto-chemical analysis, fluorescence analysis and microbial load on the drug give qualitative information about the purity and the standard of the crude drug. The HPTLC fingerprinting profile is a very important parameter for herbal drug standardization and for proper authentication of the medicinal plants.
CONCLUSION
The data produced in the present investigation will also be helpful in the preparation of the drug's monograph for inclusion in various pharmacopoeias. The fingerprinting can also be a very important tool if any adulteration is suspected in the medicinal plant material. The present HPTLC-fingerprinting profile can be used as a diagnostic tool for the identity and to determine the quality and purity of the drug under investigation. 
